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INORGANIC ANALYSIS. 
Distillation or Ammonia in Presence of Magnesium or Calcium Salts. 

P. A. Kober. (Jount. Amer. Chem. SOC., 1908, 30, 12'79-1281.)-1t is very diecult, 
if not impossible, to distil ammonia from an alkaline saturated solution of 
magnesium or calcium chloride containing an ammonium salt, and thus quantitative 
ammonia distillations should not be carried out in the presence of much of these 
salts. The action of these substances in inhibiting or preventing the evolution of 
ammonia provides an explanation of the prolonged distillation necessary in Folin's 
method for determining urea (Zeits. PhysioZ. Chem., 36, 333), which Folin erroneously 
attributes to the partial conversion of the urea into cyanuric acid, only slowly decom- 
posable by alkali. In Saint-Martin's modification of Folin's method, in which the 
urea-containing liquid is digested with lithium chloride instead of magnesium 
chloride, the distillation can be completed in half an hour. 

As many workers have shown, the reaction 

MgCl, + 2NH,OH +- __3 Mg(OH), + 2NH,CI 

is reversible, and if one of the products be removed, the reaction will proceed in the 
direction to form more of that product. Since in Folin's method the solution contains 
much magnesium chloride and a comparatively small quantity of magnesium 
hydroxide, equilibrium will be established only when the ammonia is present chiefly 
&B ammonium chloride. If a portion of the ammonia be removed by distillation, 
more will be formed to reproduce equilibrium in the solution, and so o n ;  and since 
magnesium hydroxide is formed with evolution of heat, an increased temperature 
(distillation) means less hydroxide, and therefore more ammonia, formed. But 
obviously the last traces of ammonia are only with great difficulty removed by 
distillation. A. R. T. 

Volumetric Estimation of Carbon Monoxide by Combustion. E. Hauser. 
(Chem. Zeit., 1908, 32, 783.)-A mixture of pure carbon monoxide and oxygen will 
not burn; the presence of hydrogen or water vapour is absolutely necessary. From 
this and other evidence the author concludes that the production of formaldehyde or 
formic acid is always a preliminary stage in the combustion of carbon monoxide. 
For the estimation of carbon monoxide by combustion in presence of methane, certain 
precautions are necessary to insure complete combustion of the carbon monoxide 
without affecting the methane. The necessary quantity of oxygen and a little 
hydrogen are introduced into the gas mixture. Combustion must then be effected at  
a temperature below 180" C. in order that the methane may remain unburnt. For 
this the author employs palladium asbestos and rhodium asbestos, which is prepared 
in the same way as palladium asbestos, according to Winkler's prescription. The 
two contact substances are contained, separate from each other, in a U-tube 20 to 25 
cm. long and 3 mm. inside diameter. The effect of the volume of this tube on the 
results may be corrected in the following manner : The U-tube is connected with a 
gas burette, and the whole is filled with air containing about 4 per cent. of carbon 
dioxide (respired air). The carbon dioxide in the gas burette is absorbed and 
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measured, and the residual air in the burette is then mixed with the air in the U-tube, 
which still contains carbon dioxide. The mixed air is again admitted to the burette, 
and the carbon dioxide is again absorbed and measured. Then if V be the volume of 
the original air, and carbon dioxide in the burette, and A the volume of carbon dioxide 
contained thorein, and if A' be the volume of carbon dioxide absorbed from the second 

A X  mixture, the volume of the gas in the U-tube, X, is obtained by the formula -= - 
A V '  

The estimation of this volume may be made more exact by repeating the mixing 
operation and absorbing a third quantity of carbon dioxide. J. F. B. 

Estimation of Hydrogen Sulphide in Gases. F. Carpenter. ( J o z m .  Gas 
Liqhting, 1908, 103, 167-168.)-The results of a number of experiments are given in 
which it was attempted to render quantitative the ordinary lead acetate-paper test 
for detecting the presence of hydrogen sulphide in gases. The papers used were 
prepared by immersing strips of filter paper (Schleicher and Schull's No. 589, black- 
band) in 12 per cent. lead acetate solution, and drying them; other papers were 
prepared by using a 12 per cent. lead acetate solution to which 5 per cent. of glycerol 
had been added. The glycerine-free papers were employed either dry or after being 
moistened with ammonia, whilst those containing glycerol were used directly in a 
moist condition or after being treated with ammonia vapour. The gas mixtures 
used'consisted of air to which hydrogen sulphide, and in some cases sulphur dioxide, 
had been added : in each test 1,100 C.C. of the gaseous mixture were allowed to act 
on the strip of paper for five minutes, and the strongest colorations were obtained when 
the current of gas flowed at a right angle to the side of the strip of paper. I t  was 
found that in the case of gaseous mixtures containing hydrogen sulphide in the pro- 
portion of 1 : 100,000, but no sulphur dioxide, the condition of the lead paper (moist 
or dry) was of no importance ; when the concentration fell to 1 : 1,000,000 it was 
necessary to use the moist ammonia-treated papers in order to obtain a decided 
coloration. Under exactly similar conditions i t  was possible to prepare papers which 
showed distinct differences of coloration between concentrations of 1 : 10,000,l:  20,000, 
1 : 50,000, and so on. The limit of sensibility of the dry papers was reached with 
concentrations of hydrogen sulphide of 1 : 1,000,000, whilst the moist ammoniacal 
papers would detect 1 part in 10,000,000. The presence of more than 1 part of 
sulphur dioxide in 2,500 parts of the gaseous mixture considerably diminished the 
sensitiveness of the reaction, and rendered the colorimetric estimations valueless. 

w. P. s. 

The Separation of Chlorine, Bromine, and Iodine by means of Hydrogen 
Peroxide in Acid Solution. P. Jannasch. (Jo'urn. Prakt. Chem., 1908, 78, 
28-35 ; through Chem. Zeit. Rep., 1908, 32, 417.)--Continuing his previous work 
(ANALYST, 1906, 31, 127), the author separates iodine from chlorine and bromine by 
distillation in a current of carbon dioxide, after adding acetic acid and hydrogen 
peroxide to the mixture. The iodine is collected in an aqueous solution of hydrazine 
sulphate containing ammonia, and is estimated as silver iodide. The bromine, 
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separated as described previously, is absorbed in a .solution of hydrazine sulphate 
made alkaline with sodium hydroxide instead of ammonia, A. G. L. 

The Rapid Electrolytic Deposition and Separation of Metals. Part 11. 
Antimony and Tin. H. J. S. Sand. 
( J o ? ~ .  Chem. SOC., 1908, 93, 1572-1592.)-Using his special apparatus with 
rotating electrodes, for which reference must be made to the original, the author 
dmws that it is possible to deposit antimony completely, and free from tin, by work- 
ing in sulphuric acid solution (1 : 1) containing hydrtlzine sulphate, at  temperatures 
above 100" C., and with a cathode potential measured against an auxiliary 2N sd- 
phuric acid electrode of 0.65 volt. Tin is not deposited unless the auxiliary potential 
rises above 0.8 volt. The tin left in the solution is conveniently deposited after 
adding oxalic acid, neutralising with ammonia, and again acidifying with sulphuric 
acid. 

The author also describes experiments in which the anode was enclosed in a 
diaphragm of parchment paper, in order to prevent the electrolyte containing the 
metals from being oxidised, when working with chloride solutions. 

The Employment of a Diaphragm. 

A. G. L. 

A Rapid Method for Estimating Impurities in Selenium. R. Kann. 
(Chem. Eizgiizeer, 1908, 8, 32,)-Iron and tellurium are estimated by dissolving 
5 grams of the finely powdered selenium in 10 C.C. of concentrated nitric acid 
in a weighed 25-C.C. porcelain dish on the water-bath, evaporating the solution to 
dryness after adding 2 drops of sulphuric acid, and gently igniting the residue. 
After weighing, the mixed tellurium dioxide and ferric oxide is dissolved in hydro- 
chloric acid, and tellurium is precipitated with hydrogen sulphide, and iron with 
ammonia in the filtrate. A. G. L. 

Rapid Estimation of Sulphur in Coal according to 0. Brunck. A* 
Komarowsky. (Chem. Zeit., 1908, 32, 770.)-Having found that Brunck's method 
for estimating sulphur in coal (ANALYST, 1905, 30, 381), in which the coal is mixed 
with cobalt oxide and sodium carbonate and burnt in oxygen, the resulting sulphate 
being estimated gravimetrically, gives accurate results, the author has modified the 
method by applying his volumetric estimation of sulphates (ANALYST, 1907, 32, 276). 
For this purpose, the mass left after combustion is boiled with water and a little 
pure hydrogen peroxide to oxidise sulphites, and then treated with hydrochloric acid 
and barium chromate as previously described. A complete estimation requires only 
one and a half hours, and the results obtained agree well with those given by the 
Eschka method. A. G. L. 

Direct Combustion of Steel for Carbon and Sulphur. H. Isham and 
J. Aumer. (Journ. Amer. Chem. SOL, 1908, 30, 1236-1239.)-The authors find that 
the direct combustion of steel, by burning for twenty minutes in oxygen in t-i Shimer 
crucible heated by a blast-lamp, gives results for csrbon about 0.004 (0.001 to 0.015) 
per cent. higher than those obtained by solution in acid potassium cupric chloride 
solution, and subsequent combustion of the separated carbon, although about 0.003 
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412 THE ANALYST. 
per cent. of carbon is left in the burnt steel. Under the same conditions, the 
evolution of sulphur was incomplete even when silica was mixed with the steel. 

A. G. L. 

A New Method for the Estimation of Vanadium in Steel. E. D. 
Campbell and E. L. Woodhams. (Journ. Amer. Chem. SOC., 1908, 30, 1233-1236.) 
-Five grams of the steel are dissolved in a 250-C.C. flask in 14 C.C. of sulphuric acid 
(1 : 1) and 25 to 30 C.C. of water. The insoluble residue is filtered off, washed with 
hot water, ignited, and treated with hydrofluoric acid to remove silica. In  the mean- 
while, the filtrate is boiled down in a flask to a volume of 50 c.c., saturated with 
hydrogen sulphide, further concentrated to 35 c.c., and cooled. No crystals of 
ferrous sulphate should separate out at  this point. The flask is then agitated, and 
100 C.C. of alcohol are gradually added. After shaking the flask occasionally during 
five or ten minutes, the precipitated ferrous sulphate is filtered off, and washed with 
75 per cent. alcohol. To the filtrate 100 C.C. of water and 15 to 20 C.C. of hydrogen 
peroxide are added, the whole is boiled to oxidise the small quantity of iron left in 
solution, and made slightly alkaline with sodium carbonate. After boiling for ten to 
fifteen minutes, the precipitate, which contains vanadium, iron, chromium, and 
manganese, is filtered off, and thoroughly washed with a 0.5 per cent. solution of 
sodium carbonate. The precipitate is ignited in the crucible containing the residue 
from the insoluble matter ( D . s . ) .  The oxides are then fused at  a low temperature 
with 5 grams of sodium carbonate, 0.3 to 0.4 gram of powdered charcoal is added, 
and the fusion continued for another ten minutes. The melt is then extracted with 
hot water, and the insoluble residue, which contains the whole of the chromium, 
washed with hot water. The filtrate (which may be slightly yellow from the 
presence of traces of sodium sulphide) is boiled with 20 C.C. of sulphuric acid (1 : 1) 
and 3 to 4 C.C. of a 3 per cent. solution of potassium permanganate. Sulphur dioxide 
is then added until the solution becomes blue, when it  is evaporated to fuming. The 
solution is diluted with water to about 60 c.c., and titrahed warm with potassium 
permanganate solution, the vanadium being oxidised from V,O, to V,O,. 

A good qualitative test for vanadium is obtained by fusing the insoluble residue 
freed from silica, obtained as above, with sodium carbonate, acidifying the aqueous 
extract of the melt with nitric acid, and adding hydrogen peroxide, a pink colour 
indicating vanadium. About half the vanadium present is usually left in the insoluble 
residue. A. G. L. 

The Estimation of Vanadium, Molybdenum, Chromium, and Nickel in 
Steel. A. A. Blair. (Journ. Amer. Chem. SOC., 1908, 30, 1229-1233.)-Two grams 
of the steel are dissolved in nitric acid, with the addition, if necessary, of hydro- 
chloric acid. The solution is evaporated to dryness, the residue dissolved in 
hydrochloric acid, and this solution evaporatpd until syrupy. After diluting with 
a little hydrochloric acid of specific gravity 1.1, the bulk of the iron, together with 
the whole of the molybdenum present, is separated from hhe other metals by two 
extractions with ether. The extracted acid solution is evaporated nearly to dryness, 
nitric acid added, and the evaporation repeated, and the residue dissolved in 20 C.C. 
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of hot water. After adding a few drops of sulphur dioxide solution, the boiling 
solution is slowly poured, with vigorous stirring, into a boiling 10 per cent. solution 
of sodium hydroxide. The liquid is boiled for a few minutes, filtered, and the 
precipitate washed until the filtrate measures about 300 C.C. The filtrate is acidified 
with dilute nitric acid, made slightly alkaline with sodium hydroxide solution to 
precipitate traces of chromium still present, boiled, and filtered. The filtrate is 
heated to boiling, after adding 10 C.C. of a 10 per cent. solution of lead nitrate and 
an excess of acetic acid, and filtered. The precipitated lead vanadate is washed 
with hot water, and diesolved in hydrochloric acid. The solution is evaporated 
nearly to dryness, 50 C.C. of hydrochloric acid are added, the liquid is again 
evaporated, 10 C.C. of concentrated sulphuric acid are added, and the liquid is 
evaporated to fuming. The solution is diluted with water to 150 c.c., heated to 
60" to 70" C . ,  and the vanadium is titrated with standard potassium permanganate 
solution, being oxidised from V,O, to V,O,. 

The two precipitates obtained with sodium hydroxide are ignited and fused with 
a mixture of sodium carbonate and potassium nitrate. The melt is extracted with 
water, the filtered solution concentrated after adding ammonium nitrate and a little 
ammonia, and again filtered to remove silica and oxides of manganese. In the 
filtrate chromium is precipitated by ammonia, after reducing with sulphur dioxide, 
and weighed as oxide. The insoluble matter from the fusion is dissolved in hydro- 
chloric acid, copper precipitated by hydrogen sulphide, the filtrate evaporated with 
sulphuric acid, made ammoniacal, and nickel deposited electrolytically. 

From the ethereal solution obtained above, iron and molybdenum are extracted 
with water. The aqueous solution is evaporated to fuming with 10 C.C. of sulphuric 
acid, 100 C.C. of water and an excess of ammonium bisulphite are added, and the 
excess of sulphur dioxide is boiled off. The cold solution is saturated with hydrogen 
sulphide in a 200-C.C. pressure-bottle, the bottle is closed, and heated on a water-bath 
for several hours, The molybdenum sulphide precipitated is filtered off on a Gooch 
crucible, washed first with dilute sulphuric acid, finally with alcohol, and ignited to 
constant weight, the Gooch crucible being placed on a triangle inside a larger 
porcelain crucible during the ignition in such a way that the Gooch crucible does not 
touch the porcelain crucible. The molybdenum trioxide is then dissolved in dilute 
ammonia, and the Gooch crucible again ignited and weighed, a little ferric oxide 
being always left in the crucible. A. G. L. 
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